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(57)Abstract: 

PROBLEM TO BE SOLVED; To recover the amount of produced water as 
specified neither more nor less even if a flow rate of gas to be fed is 
fluctuated as generation loading is fluctuated, furthermore heat and take out 
cooling water to be used for recovery, and utilize it effectively. 
SOLUTION: The produced water recovering device 9 is formed out of a 
heat exchanger 3 which introduces air electrode off-gas and combustion 
exhaust gas, cools them, produces recovered water, and emits exhaust 
gas, a flow regulating valve 4 adjusting a flow rate of cooling water to be 
given to the heat exchanger 3, a thermometer 5 detecting the temperature 
of exhaust gas, a temperature setter 7 setting the temperature of the heat 
exchanger 3, and of a temperature regulator 6 which receives the detected 
signal of the thermometer 5 and the set signal of the temperature setter 7, 
and thereby sends a valve opening control signal to the flow regulating 
valve 4, flow signals for combustion air, original fuel and reaction air from 
flow gauges 8A, 8B and 8C are sent to the temperature setter 7, and the 
temperature of the heat exchanger 3 is thereby set based on the aforesaid 
flow signals. as ur jr 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

]. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] the mixed gas of original fuel and a steam ~ hydrogen -- the reforming machine reformed to rich reformed gas The fuel cell main 
part which introduces reformed gas into a fuel electrode, introduces reaction air into an air pole, and is generated according to 
electrochemical reaction. It is characterized by to have the flow control valve which adjusts the amount of circulating water flows which is 
the generation water recovery system of the fuel cell power plant equipped with the above, and flows the pipe line of the aforementioned 
cooling water, a temperature detection means measure the temperature of exhaust gas, the temperature setter which sets up the temperature 
of exhaust gas, and the thermoregulator which outputs a valve opening control signal to a flow control valve so that it may be controlled by 
the temperature to which the detecting signal of a temperature detection means was inputted into, and detection temperature was set by the 
temperature 

[Claim 2] In the generation water recovery system of a fuel cell power plant according to claim 1 the aforementioned temperature setter A 
flow rate detection means to measure the flow rate of original fuel, a flow rate detection means to measure the flow rate of reaction air, And 
the generation water recovery system of the fuel cell power plant which inputs the detecting signal from any one flow rate detection means 
at least among flow rate detection meanses to measure the flow rate of a combustion air, is constituted so that the temperature of exhaust 
gas may be set up corresponding to these detection flow rates, and is characterized by the bird clapper. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the generation water recovery system which collects effectively 

the generation water produced in connection with a generating mode in a fuel cell power plant the neither more nor less. 

[0002] 

[Description of the Prior Art] Drawing 2 is the flow view showing the reactant gas of a fuel cell power plant used conventionally, and the 
flow of generation water. The reaction air containing oxygen is supplied to the air pole of the fuel cell main part l f reformed gas with the 
high hydrogen concentration which reformed the mixed gas of original fuel and a steam with the reforming vessel 2, and was obtained is 
supplied to the fuel electrode of the fuel cell main part 1, and power generation is performed by the electrochemical reaction of oxygen and 
hydrogen. With a combustion air, the fuel-electrode offgas containing the residual hydrogen discharged from a fuel electrode is sent to 
combustor 2a of the reforming machine 2, burns, heats the reforming machine 2, and is used for promotion of a reforming reaction. 
Produced water arises in the above-mentioned electrochemical reaction, and even if it faces combustion by combustor 2a of the reforming 
machine 2, combustion generation water arises. Therefore, the combustion gas discharged from the air pole offgas discharged from the air 
pole of the fuel cell main part 1 and combustor 2a is sent to the heat exchanger 3 equipped with cooling water piping, and is cooled, it will 
be condensed and liquefied, the moisture to contain will be collected, and exhaust gas will be taken out outside. The recycled water 
collected with the heat exchanger 3 is used as a steam mixed with original fuel. 

[0003] The flow rate of the original fuel supplied to the reaction air row supplied to the fuel cell main part 1 through the reforming machine 
2 to the fuel cell main part 1 is **(ed) and controlled by the service condition of the composition of fuel -electrode offgas, flow rate, and the 
reforming machine 2 with which the flow rate of the combustion air which is controlled according to a power generation load, and is 
supplied to combustor 2a of the reforming machine 2 is also changed according to a power generation load. Therefore, composition of the 
combustion gas discharged from combustor 2a by the air pole offgas row discharged from an air pole and a flow rate are also changed by 
the service condition of the fuel cell main part 1. For this reason, a flow control valve 4 is adjusted according to the maximum conditions of 
a power generation load, i.e., the conditions from which recycled water serves as the maximum, and, generally the method of setting up the 
temperature of the cooling water which lets water flow to the cooling water piping of a heat exchanger 3, and a flow rate, and operating is 
used so that the initial complement of the steam which the amount of the recycled water obtained with a heat exchanger 3 mixes with 
original fuel, and is used may always be filled. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the generation water recovery system of the conventional fuel cell 
power plant, since the temperature of the cooling water which lets water flow to the cooling water piping of a heat exchanger 3, and the 
flow rate are set up according to the maximum conditions of a power generation load, even if it changes a power generation load, the 
recycled water of an initial complement is always obtained, it will mix with original fuel and the reformed gas of the specified quantity will 
be obtained. 

[0005] By the way, in a heat exchanger 3, the cooling water which cooling water piping let flow will be heated by the air pole offgas row 
by the heat exchange with a combustion gas, and will be taken out as warm water outside. Therefore, if this warm water is utilized for 
example, for hot-water supply, waste heat will be used effectively and an efficient system will be obtained. However, since the temperature 
of a combustion gas and a flow rate fall to the air pole offgas row which will be supplied if a power generation load becomes low, since the 
conditions of the cooling water which lets water flow to cooling water piping are set up as mentioned above in conventional equipment 
according to the maximum conditions of a power generation load and the temperature of the warm water taken out by carrying out a heat 
exchange to this falls, there is a difficulty that the range utilizable as warm water is limited. 

[0006] When changing original fuel, reaction air, or a combustion air with change of a power generation load, even if there is the purpose 
of this invention, the cooling water which necessary generation water is collected the neither more nor less, and it lets flow for recovery is 
heated, and it is taken out as warm water of moderate temperature, and is to offer the generation water recovery system of the fuel cell 
power plant by which heat use is carried out effectively. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it sets to this invention, the mixed gas of original fuel and 
a steam - hydrogen - with the reforming machine reformed to rich reformed gas With the generation water recovery system used for the 
fuel cell power plant equipped with the fuel cell main part which introduces reformed gas into a fuel electrode, introduces reaction air into 
an air pole, and is generated according to electrochemical reaction The co mbustion gas discharge d afte r burning the fuel-electrode offgas 
disclwgedJrmnjLCombustion air and a fu el electrode and using fprheatirlg'ofa'f eToTming macKihe , I n the generation water recovery 
system equipped with^hTh^at ^chanl^ tlie ~aif'pole*off g^di icharg^from an air pole, is made to carry out a hea t 

exch ange to the pipe line of tnTcoolinfi waleT^r^rrea^fToTrrtrre ext e aQfwCQojs^ is made to conde nse^^ 

collects, and discharges exhaustgas ( 1) The flo^ cojitrM^ai ffi w which flows the pipe 

^l lne Of coo l ing waW , Suppose jhat if RaTa temperature (tetecTion n^ansl omea of exhaust gas, the temperature sette r 

\vhich sets up the temperamre"ofexnausT gas; and7h lHh~ermor egulator wlii'cn'outr^ts a valve opening control signal lo 5 IlUW coWro! valve 

so that it may be controlled by the temperature towRIcn^he^detecting signal of a temperature detection means was inputted into, and 
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detection temperature was set by the temperature setter. 

[0008] (2) Further, in the generation water recovery system of the fuel cell power plant of (1), a temperature setter inputs the detecting 
signal from any one flow rate detection means at least among a flow rate detection means to measure the flow rate of original fuel, a flow 
rate detection means to measure the flow rate of reaction air, and a flow rate detection means to measure the flow rate of a combustion air, 
and decides to constitute so that temperature may be set up corresponding to these detection flow rates. 

[0009] Drawing 3 is the flow view having shown composition of the gas which is made to correspond to drawing 2 and flows each system, 
and is as original fuel. The balance when making into the double precision of an initial complement the amount of oxygen of the 
combustion air which supplies the utilization factor of oxygen for a hydrogen utilization factor [ in / 1:3 and a fuel cell main part / for the 
carbon of mixed gas and the mole ratio of a steam which supply CH4 and are supplied to a reforming machine ] to the combustor of a 
reforming machine 50% 80 It is supplied as original fuel. It corresponds to CH4 and is reaction air of 2+3.202 12.8Ns. 3.2N2+0.8O2 To 
the heat exchanger which a combustion air is supplied and collects generation water Air pole offgas (12.8-N2+1.602+3.2H20) and the 
combustion gas (CO2+0.4O2+1.8H2O+3.2N2) were added together. The gas of composition of C02+202+5H20+16N2 will be sent. If a 
heat exchange is carried out to the cooling water from the outside in a heat exchanger and it cools, the moisture contained in exhaust gas is 
limited to a part for a saturated steam (2H20), and residual moisture (3H20) will be condensed and collected, and will be mixed with 
original fuel. 

[0010] Therefore, since the temperature of the exhaust gas of a heat exchanger can be arbitrarily controlled to setting temperature like the 
above (1) then, it becomes possible by letting the cooling water of optimum dose flow to adjust so that predetermined recycled water may 
be obtained and the warm water heated moderately simultaneously may be obtained. Like the above (2) then, composition of the gas 
especially sent to a heat exchanger from the amount of supply of each gas can be calculated, and the amount of water collected by setting 
up and controlling the temperature of the exhaust gas of a heat exchanger can be specified. Therefore, the warm water heated moderately 
will be obtained more effectively. 
[0011] 

[Embodiments of the Invention] Drawing 1 is the flow view of the reactant gas of a fuel cell power plant, and the flow of generation water 
showing the example of the generation water recovery system by this invention. The thermometer 5 with which the feature of this example 
detects the temperature of the exhaust gas of a heat exchanger 3 and a heat exchanger 3, The cooling water supply system equipped with 
the flow control valve 4 which supplies cooling water to a heat exchanger 3, and obtains warm water, It has the generation water recovery 
system 9 which comes to have the temperature setter 7 which sets up the temperature of a heat exchanger 3, and the thermoregulator 6 
which sends a valve opening c ontrol signal to a flow control valve 4 in response to the detecting signal of a mernrometer 5, and the setpoint 
signal of the temperature setter /""tfT^Mti^ the 
combustion-air supply system, the original fuel-supply system, and the reaction air supply system were furthermore equipped is sent to the 
temperature setter 7. That is, in this composition, in the temperature setter 7, the setting temperature of a heat exchanger 3 calculates by the 
flow rate detecting signal of Flowmeters 8A, 8B, and 8C, and the ratio of the original fuel flow beforehand set as the row, and a steam flow 
rate, based on this set point, a flow control valve 4 is controlled by the thermoregulator 6, and the flow rate of the cooling water supplied to 
the cooling system of a heat exchanger 3 is adjusted. In a heat exchanger 3, exhaust gas is cooled by the heat exchange of exhaust gas and 
cooling water, and a dew-point falls, and the condensed water is collected as recycled water and used as a steam mixed with original fuel. 
Moreover, cooling water is heated by exhaust gas, and is taken out outside as warm water, for example, is utilized as an object for hot- 
water supply. With this composition, since the amount of supply of cooling water is adjusted in this way corresponding to the service 
condition of a fuel cell power plant, necessary recycled water will be obtained the neither more nor less, and it will be adjusted so that the 
warm water taken out by carrying out a heat exchange to exhaust gas may not serve as low temperature too much, either. 
[0012] In addition, although [ the example shown in drawing 1 ] the combustion-air flow rate detecting signal from three flowmeters 8A, 
8B, and 8C, a original fuel-flow detecting signal, and a reaction air-flow-rate detecting signal are sent to the temperature setter 7 and the 
setting temperature of a heat exchanger 3 is calculated based on this It corresponds to the service condition of a fuel cell power plant, for 
example, without restricting to this composition. A fuel utilization factor (consumption rate of the fuel in a fuel cell main part), setting up 
beforehand an air-fuel ratio (ratio of a reaction air flow rate and a fuel flow), and an air utilization factor (consumption rate of the reaction 
air in a fuel cell main part), and using this for the operation of the setting temperature of the heat exchanger 3 in the temperature setter 7 — 
then The same effect will be acquired by using only any one flow rate detecting signal among the flow rate detecting signals of the three 
above-mentioned flowmeters. 
[0013] 

[Effect of the Invention] As mentioned above, since [ according to this invention / the generation water recovery system used for a fuel cell 
power plant ] it constitutes like a publication in the (1) claim 1 When changing original fuel, reaction air, or a combustion air with change 
of a power generation load, even if it is The cooling water which necessary generation water is collected the neither more nor less, and it 
lets flow for recovery would be heated, it will be taken out as warm water of moderate temperature, and the generation water recovery 
system of the fuel cell power plant by which heat use is carried out effectively will be obtained. 

[0014] (2) It is more suitable as a generation water recovery system of a fuel cell power plant which has constituting in a profit according to 
claim 2, then a performance like the above further. 



[Translation done.] 
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